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Introduction & background

Code requirements

Soil characteristics, testing procedures & forms
Permitting process

Questions and discussion




\“.y/ In 2005, Waukesha County adopts “site drainage
% standards? as part of the Storm Water
Management and Erosion Control Oxdinance

« Drainage Easements

« Site Grading

« Street Drainage

* Bridges and Cross-Culverts
« Subsurface Drainage

 Open Channels
« Storm Sewers

Source: Google Images

« Changes to Stormwater Discharges
» Structure Protection and Safety
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M€ Basement Flood Prevention Standards
Waukesha County SW & Zoning Ordinances

« Groundwater:
o | foot above highest record (using soills)

o Avoid “hydric” soils (< 1 foot to water
table)
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Minimize:

o Constant flows / discharge “drainage wars”

o High energy bills (electric)

o Damages from sump pump burn-out / failure
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O RO LS v Minimum Site Drainage Standards

Waukesha County Stormwater Ordinance

Basement Wetness and Flooding Prevention Standards
Wankesha County Stovmrwater Management and Evesion Control Ordinance
Land Resources Division (LRD)

Background:

It has become commonplace for residential homes to construct walkout basements and finish lower . N
levels as an extension to their living space. As a result, wetness in or near these areas can cause W
significant property damage and could lead to other safety or health issues. Let’s face it - nobody . .
wants a wet basement. Wetness can occur due to groundwater seepage, surface water runoff, or a . Lowest building exposure must be 2 feet above 100-year elevation
combination of both. Most of these problems are preventable, but to be effective, mmst be

addressed during site planning. . Building setback of 50 feet from the 100-year water elevation

To address these concerns, the 2003 update to the Waukesha County Stormwater Management and
Erosion Control Ordinance (and many other local ordinances) contains four specific design 1
standards that nmst be met for any buildi designed for human occupation. These standards . . . .
apply to all sites that require a Stormwater Permit where a basement is proposed. Since deed 1 . Basements must avoid hyd“C soils as much as p055|b|e
1
1

Basement must be 1 foot above highest groundwater table

restrictions may be involved, these issues must be addressed at the time of land division. The

tandards are briefly ized below. Basement floor

Summarized Design Standards (see ordinance for details

PO
14— Minimum 1 foot' Minimum 2 feet

Surface Water (see page 2):
1. A minimum 2-foot vertical separation between the lowest exposed building surface and the

peak water surface elevation produced by the 100-vear, 24-hour design storm; and . . ) 100-year elev.
2. A minimnm 50-foot horizontal setback from the 100-year design storm elevation. highest groundwater table (based on soil evaluation) i
4

/

Wetland,

Minimum 50 foot setback pond, BMP or
This document provides more information on how the LRD enforces these provisions and what

the permit applicant needs to provide to the LRD to demonstrate compliance. Two procedures Interna”y
follow. The first one explains how to comply with the first two standards relating to surface water d rai ned area
runoff in internally drained areas. The second explains how to comply with the third and fourth
standards relating to b t separation from highest groundwater table.

Groundwater (see pages 3-6)
3. A minimum 1-foot vertical separation between highest groundwater table and the basement
floor surface; and

4. Avoid hydric (very poorly drained) soils for basement construction as much as possible.

1 0n sloped sites, the soil evaluation results must be interpolated through the building site. If any portion of the proposed basement floor is less than one foot above
the highest groundwater table, a gravity drain system and suitable outlet is required. Contact the Waukesha County Department of Parks and Land Use for details
(262) 896-8300.

Land Rescurces Division « 515 W. Mareland Bivd. » Room AC260
Waukesha, Wisconsin 53188-3262 » Phone: (282) 806-8200 » Fax: (262) 806-2208




When is a soll test needed for o
basemente

* Where soils are mapped by the USDA-NRCS as being
either hydric, hydric inclusions, Hochheim or Theresa
(Exhibit X in the standard and blue hatching on GIS

under building limitations);

* Within 8 vertical feet of a lake, river, stream, pond or
wetland;

* Where nearby soil testing shows indicators of high
groundwater;

« Other areas of the County where there is a risk for
shallow groundwater;
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Blue Hatching on GIS
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General Procedures

1: D
w/in 50’ of the house

Wis. Dept. of Safety and Professional Services S0OIL EVALUATION REPORT Page. o
Division of Satety and Buldings -
In accordance with SPS 335, Wis. Adm. Code
County
Aftach oompite itz pian an paper not les han 8 1/2 ¥ 11 INGhes In Stze. Pan must
Inciude, but not imited fo: vertical and harizontal reference paint (EM), direction and Parel LD,
perant siope, scale or dimenslons. north amow. and location and dsBEnGe o nearest oad.
Please print all information. Reviewsd by Cate
Ferzony oy L, 2. 45,08 {3 il |
Propety Cwmer Property Location
Gowt Lot 14 145 T N R E for)W
Propesty Cwner's Maling Address Lot# Bilock # | Subd. Name or CSM#
Gty SGE ZpCode  Phone Number Octy  DOveage [Clrown MNearest Road
| | 10 1 |
[ New Constiruction  Usez[] Resigential / Number of edirooms. Code genved design ow rate GPD
] Replacement [ Pubiic orcommerciai - Describe:
Parent material Fiood Piain elevation I applicabis [
Genesal comments
and recommendations:
[ Joer B2 = o .
it 3 . [ Soi Appicanon Rate.
Honzon | Deptn | Dominant Color | Redox Descrption Texture Siruclure  ConsiSENce Boundary | Rools 2
n_ | Munses Qu Sz._Cont Color Gr. 5z 50
Il
Pt GrOUna SUrtace elev. T Deptn 1 Imiting Tactor n IS Anieaton e |
Honzon | Deptn | Dominant Color | Reaox Dascrption Texture Sinuctune  Consisence Boundary | Roots Geom
n | Munsal Qu. Sz Cant. Coior Gr. sz sn. Em_ g2
* Efuent#1 - BOD = 30 = 220 molL and TS5 =30 = 150 mglL * EMuent#2 -600__ =30 molL and TSS <30 mglL
CST Name (Please Print) signature CST Numper
‘AddrEss ‘Dt Evaliston Conduzied Tel=phane NumBer

Step 3: Fill out the forms
(CST or PSS)




Redoximorphic Features (Soil Mottling)

Oxidized

Reduced




Redoximorphic Features (Soil Mottling)
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%v(« “Seasonal High Groundwater”

“The upper limit of the zone
of soll saturation caused by

underlying groundwater at
Its highest level”
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ecial Provisions for Hochheim and Theresa Soils

Basement/groundwater separation procedure

for Hochheim and Theresa soils
7/28/2014

Submit soil log with map;

a no action required

1’ separation to the bottom of the
investigation; complete Form A' to
interpret and describe why
umrﬁmk-ﬂgnnmdm"

Form A is the seasonal high groundwater determination report which can also serve as an interpretative determination per 5PS 385.60.
“The County may require soil i igations be c to dc itions do not exist at other times of the year.
*plans must meet County standards; including design, construction verification and recording as-builts and maintenance plan.
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Now what¢ Fill out a Form A, then pass

Form A - Highest Groundwater Table Determination Report (with sample language)

Project/Plat Name: Date:
1 Project Location (PLS/CSM#):

The following table summarizes my interpretation of the soil profile evaluations conducted on the above noted site. The purpose
of this report is to demonstrate compliance with a Waukesha County ordinance requirement to maintain basement floor elevations
at least 1 foot above the highest groundwater table. I understand that the definition for highest groundwater table means the upper
limit of the zone of soil saturation caused by underlying groundwater at its highest level. I cerfify that the information presented
in this report represents my best professional judgment in estimating the highest groundwater table elevation based on soil and
site evaluations in accordance with the procedures contained in Chapter SPS 385 Wisconsin Administrative Code.

Interpreters Signature:
Interpreters Printed Name/Credentials/Lic. #:

Interpreters Company Name/Address:
Site Benchmark/Elevation (Co. Stds.):
References: (sample) The following references apply to the data presented herein: 1) Map 1 for soil test pit locations: and 2) Dept. of Safety and Professional
Services Soil Evaluation forms (5 sheets).

. Depth to Notes: List information used to determine the highest
. Bottom Seil Elevation of Highest | Proposed | groundwater table, including any soil color pattern
Lot # 0;’"'[. ) ng“_“‘ Elev. of ¥“P Highest Ground - | Basement | exemptions under SPS 385.30(3) for a basement floor
;;" : NG‘E; | Seil | 11]1)1 | | Groundwater | Water Floor | proposed less than 1-foot above redoximorphic
’ Profile | - (;:'cs';' Table Table Elevation | features shown in the referenced soil evaluation
(Feet) reports.
Soil saturation at elev. 889 8 and redox features up to
893 4. Unsaturated loamy sand between elevations 8934
. to 895.0. Less prominent redox features between elev.
Gample) | 103 | 900.0 | 8892 | HmB 893.4 6.6 8944 | 505 0 and 897.0 determined to be caused by texture of B2t
horizon [tension zone under SPS 385.30(3)3.]. not highest
groundwater table conditions, as defined above.
Page  of Waulkesha County Land Resources Division Rev. 4/16

Can be filled out by a CST, PSS, PHG or PE




Minimum Site Drainage Standards

Waukesha County Stormwater Ordinance

Minimum Standards:

1. Lowest building exposure must be 2 feet above 100-year elevation

. Building setback of 50 feet from the 100-year water elevation

2
3. Basement must be 1 foot above highest groundwater table
4

. Basements must avoid hydric soils as much as possible

e
14— Minimum 1 foot' Minimum 2 feet

A 4

thghest groundwater table (based on soil evaluation) NOO year elev.
H o
ﬁ Wetland,
Minimum 50 foot setback ! pond, BMP or

internally
drained area

" 0n sloped sites, the soil evaluation resuits must be interpolated through the building site. If any portion of the proposed basement floor is less than one foot above
the highest groundwater table, a gravity drain system and suitable outlet is required. Contact the Waukesha County Department of Parks and Land Use for details
(262) 896-8300.

On sloped sites, the soil evaluation results must be interpolated through the building
site. If any portion of the proposed basement floor is less than one foot above the
highest groundwater table, a gravity drain system and suitable outlet is required.
Contact the Waukesha County Department of Parks and Land Use for details (262)
896-8300.
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Foundation Drainage Svstem Checklist
e O S e m e n For Basements Constructed Partally Below Highest Groundwater Table

Where Gravity Flow Outlets Are Available

A O SoilData Svbmittal of a Soil Investigation Report completed by a Certified Soil Tester or Scil Scientist
enly and Form A — Highest Groundwater Table Determination Report, completed by a Certified Soil

WI | | n O 'l- h O V e ] - Tester, Soil Scientist, P.E., or Hydrogeologist in accordance with standards contained in Chagter SPS 385
WI Admin Code. Form A mmst identify the elevation of the highest water table within 30 ft. of the
proposed structure. Multiple soil tests may be required based on topography and vanable soil conditions.

O Basement Drainage System Plan Submitted by a qualified professional engineer. to include the following:
O O O o Narrative describing key components of the proposed drainage system and how it will work.

o Plan view, cross-section and profile drawings of the proposed system with key elevations, pipe
grades, dimensions, etc. Show details where pipes are proposed to cross or connect.
o System design must include or address the following:

® o Flow calculations for groundwater seepage and system conveyance.
O rO T I O n ¢ Measures to intercept flows and/or alleviate hydrostatic pressure on the walls and floor of the
structure.
V4 * Separation of sump pump system, gravity drains, and exterior down spouts. If connections are
propesed, flow impacts must be deseribed and supported by caleulations.
o  Access/clean out traps for firfture maintenance.
¢ Location and detail design of the outfall structure, including material specifications, elevations,
e I . cover depth/frost protection, animal guards and erosion control measures.

e o o o  The outfall shall not cause adverse dramage on adjacent properties or road nght-of-ways, or
negatively impact natural resources. Wnitten approval of the downstream landowners or
mmicipality (if public road), may be required.

o Matenial specifications for all key components of the system.

o Construction inspection plan and contact information for the engineer who will oversee and verify
proper system installation.

o Long term maintenance plan and procedures.

O Recorded Maintenance Plan & As built Thawings. The maintenance plan nmst be recorded on the deed to
notify fisture owners of the existence of the basement drainage system, its purpose, design, construction,
and long-term maintenance needs. A professional engineer licensed in the State of Wisconsin nmst
oversee installation of the drainage system and verify proper construction, including the use of specified
materials and an as-built survey of key system elevations. As-built documents and a construction

verification letter by the project engineer mmst be recorded as part of the Maintenance Plan (may be an
addendum).

12172016

Land Resources Division « 515 W. Moreland Blvd. « Room AC 280 + Waukesha, Wisconsin 53188-3878
Phomne: (262) BEG-B300 » Fax- (262) 208-8288 » www. waukeshacounty govilandandparks




Interpolating the soil test results through the proposed
foundation
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LRD Spreadsheet for Calculating Flows
Through form-a-drain

| d = Formadrain calcs rev12-2-14xlsx - Excel

(¢

3

Y,
(«

HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

-
& g{,cm Calibri BRI Y
‘B Copy -
Paste BIU- T- H-p-

- “¥Format Painter =

Formatting = Table -

Clipboard & Font & Alignment 5 Humber 5 Styles

EB M 5000

2

3 Inputs by User Outputs

4 |Seepage Face Height 1ft Seepage Rate gal/day, or cfs

5 |Seepage Face Length 50 ft Flow depth in Drain Tile ft, or inches

6 |Seepage Face Hydraulic Conductivity 5,000.0000 .gl al/day/ft"2, see below Max depth in Formadrain*® ft, or inches

7 Ground or Water Table Slope at seep face 0.2 ft/ft, or 20 percent

8 Drain Tile Diameter (4" or 6"} * 4 inches, or 0.333 ft

9 Elevation difference btwn tile and FAD at joint 0.5 inches

10 |Drain Tile Slope 0.02 ft/ft, or 2 percent |[Comment:

11 |Manning's number for Drain Tile 0.01 dimensionless, 0.010 for PVC Formadrain overflows to interior drainage system with bleeder elevation at two inches
Formadrain Length 90 ft

14 yellow = enter site-sp c data Suggested hydraulic conductivities
K

Soil (gal/day/ft"2)
* For seepage rates > 8,100 gal/day, exceeds capacity of Formadrain with bleeders at two inches from bottom Clay, silty clay 0.01]
18 Silt loam, silty clay loam, loam, clay loam, sandy clay loam 10]
19 Sandy loam 100}
37 vvater veptn Frortile In rFormaarain

m

-
o
‘Water Depth in Inches

I Data Entry flow in drain tile flow in FAD (O] 4




Cross Section Plan View Detail 1

Detailed
1 I Footing 4+
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»V(« Sample
Recorded
Maintenance
Plan

FOUNDATION DEAINAGE S¥STEM
MAINTENANCE PLAN

Document Number Docwnen: Title
Eatarn Address:

Wanka:ha County Dept of Parks and Land Use - Land Rezources
315W. Moreland Blwd , Room AC 250
Waakasha, Wisconsin 33188

Parcel Identification Numbar[_@a:

, 25 the “Ovumer” of the proparty knovwm as
located mpart ofthe % of Section_ of Sectton_ , T_M,E_E Townof .
Wizconzin (the “Property™) acknowladges that 2 foumdation drainage =ystem has been mstalled
due to the basement bemng partially below the zezsonal high ground water level. The foundation
dramase syvstam 15 gravity-fed and has bean designed to mtarcept sround water seepage,
minimize sround water imfrosion into the bazsment and routs intercepted water around the
rezidance before baing dizcharged.

The purpose of this document 15 to record the foundation drammage svstem desizn and o explain
the lens-term maintenance instructions te minimize sround water infrusion into the bazament.
Thiz mamtenance plan incledsas the following exbabits:

Exhibit A: Lesal Dazoription — Shows the property for which this plan appliss (“Property™)

Exhibit B: Dramarse Svstem Plan - Plan view and cross-section drawings of the desizn

Exhibit C: hlamtenance Plan — Prezenbes thoze achivities that must be carned out to
maintain the foundation drainage svatem.

Throuwgh execution of this document, the Owmers hareby subject the Property to the following

covenants, conditions and restrictions:

1. After construction vertfication haz been accepted by Waulkesha County staff for the
foundation dramage svstern, an addendum to thiz mamtenance plan shall be recorded by
the Orwmer. The addendum may contain several additional exhibitz, including an as-built
survey and a verification letter from the project engineer.

2. Tha Owmners shall be responsible for the rowtine and extraordinary mamtsnance and repair
of the foundation drainage system 1dentified in Exhibit B;

3. Tha Owmers shall mepact and proparly maintam the formdation dranage systemn outlinsd
in Exhibit C;

4. Thase covenants, conditions and restrictions are to zo with the land and are to ransfer to
all zucceszors, heirz and azzignz. The Owner mav modify this mamtenance plan bv a
written metrument executed by the Oramer and Waunkesha County.

The underzigned iz aware that Wankesha County and the Town of shall net be
liabla for the failure of the bazement due fo water or anv other condition or for the pre- or post-
construction of the residence or attached garaze.




Construction Inspection Schedule -

Foundation Drainage System Inspection Schedule

Project Name:

Storm Water Permit #:

Project Location: Section ,

Town of

Approx. Date of i Phone
Elements for ; - . Notice Inspectors | Date of
i Inspection By Inspection or When in Number for Inspector o -
Inspection . Needed . Initials Inspection
Construction Sequence Inspection
Footing Drain &
Bleeders
Footing Inspection Building
Inspector
Buildi
Foundation Inspection uticing
Inspector
Foundation
Waterproofing
Foundation Drain Tiles | Project Engineer
Washed Stone & Project Engineer
Fabric ' &
Backfill
Clean Out Ports Project Engineer
Outlet Pipe
Connection and Project Engineer
Outfall
Qutfall Scour
Protection
County Final
inspection: Rodent
Protection, Qutfall Land Resources 7 days | 262-896-8300

Vegetation, Grading,
Stabilization, Sediment
Control BMP Removal

Division




Y/
M€ Summary

« Basement flooding is preventable
« County standards are a prevention tool
Soll evaluations: the earlier the better

o Deep enough and in the right places

o Use for storm water BMP, septic, buildings, roads, utility,
dewatering planning, etc.

« Compliance protects the buyer & seller




Thank you

Any Questions?




